
kadlat.lrjrr F’hysic:; Not-e &9 

Summary ni t.ne Ac.celera!or Cjvlsion Test. !I:eport.: 
0 rl ‘7 3 r i o us A s p e c t. s 0 t LI ra n i 1.1 m 

Tony iev%ling 
March 23, 1968 

introduc?lon 

Se~ef-al atsea’; of i: oncern hare beerr i~jent.:fled a:3 we appr-oac:h the produ~t.lor~ 
staqe of ur8E1um modules for ?he I33 calorimeter. It has been deterrn1i-wi 
that the uranium piat% need ?o be cleaned to remove rolled in hairs, lint, 
IQ! Is srld other :.w.jt-ies of ~:c~rltar~~~ir~atl~rl t-12 the detector electrtonic::, and 
det.w!w argon i t YWIS discovered that. slgniiic.ant quantities of uranium 
ij:<ideS ha:;E de,.~aiclged iti CC~mpietE!d rrlOljlAle:S i3Yld that. cur-r-ent leakage 
pteclGierrjs t?iijld ba EI$,::.I:II:,;~~~I~ +;jt.fl tfij:: g:<:lje i;:~r:~~l.l~~r~. 

The pl~t-pose of this nuts 1s !CI tving ioqether those test.5 which have been _ 
performed t.o fina methods to clean and to prevent accelerated corrx?ion of 
ut-anlurn. This not-e is not all inclusive; attier t.ests are clurrentiy tlelrtl; 
performed or- evaiiuated to arlswer other questions. 

These tests have been conceived and pet-formed by persons from the DO at-o 
ihe AD Safet.iq Gr-oups. 
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December 30, 1987 

SUBJECT: 12/21/87 Sanding Test on Depleted Uranium 

REFERENCE: Memo entitled “Test to Check the Safety and 
Effectiveness of Uranium Plate Cleaning with 
a Portable Vibrating Sander” and dated 
1 I/24/87 

--____--___--___________________________---------------------------- 

The follWinCJ items correspond to numbered jt.ems in the referenced 
memo For ~completeness, see the referenced memo. 

The sander w$:, !e:r;t.e!j on ridsty St-eel pla!es on four different 
OCCaSiOtlS using :d!ffere;lt di.j:,t skirt corlfiyt~rs!ions including no skirt. 
The sander had been modified to eliminate unwanted dischsrges of 
oxides into the air and to improve !he dust collect.ion skirt design so 
that It Lvould struc!urally strang enough to wjthstmd vibration ft-ml 

!he sander. The tests gave us some coniidence that the sander might 
work without causing high levels of IJCQ to become airborne. (See 
Attachment I for test results.) 

Personal air monitors i:PAMs) were worn by t-he sander operator, the 
Rad Tech, and myself. The flow rate of the PAM.. the short durst.lon of 
the sander in operstlon i’” 5 rninu?esIl and counting statistics limit 
the sensitivity of the air sample. The results of all monitors ‘were 
t3.W E-l 1 uCi/ml, that is, less !han 31% of t-he limit for uranium 
dust in air. 

Half face respi ratot-s wet-e wot-n bq Sll persons tn the room. The Not-!h 
respirators (HEPA:.! were used and-were most luncomfort~ble, posc;ibl!y 
due to the lack of familiarity with huw t.lght. the fit ~WJS? ix Fot- 
future use,, it is recommended t.hat an indica!or be used to t.est the fit 
wi!h less tension and vary tension as necessary for both comfort and 
B gOlji! ‘Geal. 

A PAM WBS placed about. 1 foot. above the !able to check flat- UO~ 
concentrations. The average concentration for ?he diuration of t.he 
test was t2.q E- 1 1 uCj,!ml. * 
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Earplugs were not worn during t.hls test The sander was run for a 
total of about 5 minu!es, well under the 2 hour permitted exp~ure 
time. 

Protective clothing ‘was worn as prescribed. The sander operator and 
Rad Tech were careful to not come in contact with dusty p1at.e 
siurfaces and the clotMing appeared to stay clean ?hroughout !he test. 

The work t.able ‘was set up and isolated as prescribed. The area ~$a$ 
rather easy to survey as a result. 

Traffic corttt-ol in !he room to prevent the spread of contamination 
amount.ed to keeping !he sander operat-<jr and Rad Tech in t-he 
designated area. klaterials ?iiere passed into and out of the area, 
Vacuum hoses and sander power cords were suspended from a 
convenien? place {crane hook) to keep those items from spreading 
contamlna?lori within !he area. E:i!ension cords on the flolrrr :(vere 
covered with tape {secured t.o the floor) to prevent their movement. 
Shoe C@!tWs and glove change:; wet-e made when persons e:tited the 
designated sanding area. 

Both sides of one IFH pla?e wa s sanded (approximately 33 ftz!. The 
plate was carefully turned over by hand (277 lbs) after it was 
vacuumed and wiped wi?h alcohol. No obvious dust mc~vemen! 
occurred, probably dtie t.o !he precautions taken. 

The sander was wrapped up and s?ored as radioactive mat.erlal Iupon 
compie!iort of the test. 

The work area was surveyed upon completion oi the test to determine 
how iI@ migrated away from the table. Table surface contamination 
levels ;iuere 0.9 tiCi/ 100 cm2 Floor contamirtat.ion levels at t-he tmi3ble 

perimeter wet-e 0.1 nCii 100 cm2 Floor contamination levels several 
feet away irom the sanding table were 0.08 nCii’100 cm2- 

The uranium plate and table surface- 2 we ,re covered II po n co m p 1 et i o rr of 
the test. Cleanup of other areas was not required. 

No decon!amina?ion was required. 

Ethyl aiconlj: and Kimwipes kvere used to clean t.he plate after the 
sanding +vas performed. Alcohol was not used in conjunction With the 
sander. 
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15. M smmples were coiiected for particle size analysis due to manpower 
!irriitations These samples should be collec!ed during subsequent 
tests. 

Other Observations 

1 The sander- appeared !o be much more effect.ive when t-he emery paper 
‘vq$:; new. The first area sanded quickly turned brown in color 
IrldicatitIg that almost all oxides were remo??ed in that area 
iapproximately 2 it2). Contamination levels were significantly 
higher in this Bred compared to other areas of the surfaces sanded. 

Subsequently, !he sander left t-he plate color black except for high 
spots which were shinny. The second side had far less oxides 
removed as evidenced bq the contamination levels found (See 
Attachmen? III. 

2. The vacuum step t-educed Icontamination levels by about 73% averaged 
over the two surfaces. It is felt that the levels remaining after the 
vacuum step are too high to be left because the levels are too high to 
easily control and present 6 significant surface contamination 
problem. (See Graph 1 below.) 

3. The contamination levels were further r-educed with alcohol and 
Kimwipes by a fac!or of 68% averaged over the two suriaces. These 
levels are comparable to those experience with the MFH plates and 8re 
manageable given the controls in place at. iR4. 
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AVERAGE CONTAllINATiON LEVELS 
DURING TEST PHASES 

30 - 

25 .. 

‘LO .. 

nCi per 1 00 cm2 , 5 

10 . . 

5 .- 

Cl-: 
BEFDRE AFTER AFTER AFTER 

SAN 0 I NF SANOI NO VACUUMI NE; ALCOHUL WiPE 

Graph I 

4. Flor future tests, a high volume air sampler should be used at. times 
when dusts at-e generated in an attempt to get stat.istically 
meaningfiul court! rates on sample papers. A filter paper should be 
selected based on particle sizes derived from earlier part.ic]e size 
determination tests 

5. %mle rnemls of flipping these heavy uranium plates should be found to 
eliminate the need for man-hand!ing and the high p;lt.erlt-ial for back 
injury. 

Attachment I 
TEST 1 

~~i3C.UUr11 attachments on sander skirt and on dust collector ljiscflsrge. Red 
iron oxide dust evident on mot.or cooling exhaust plot-t.. 

Measured Equivalent 
Iron Oxide* lJu2* 

Digi?al dust meter measurement on table 2.87 rflg/m3 6.ri5 rngi& 
Digital dust meter measurement on floor 2.30 r,1g/& 4.F35 mgr’m3 
Exeattiing Zune Sample - fielrnar Miller to. 12 mgr’m” .< I.11 2 5 rr-1 g / n‘l3 

Eireathing Zone Sample - i. Leveling <:o. 12 fngfrfi3 irl.25 rng,im” 
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Test. 2 

lmpellor of satidw removed,: ml:ltar cooling blower and dust I:.ollectijr 
dlsabled. Boot installed Over dust collection and m~~tijr conling port; Hc~]es 
dnlled in sander casing over sanding platen and vacuum cc;nnection installed 
In boot. Mo!or cooling and dust callectiw done by medium perf~~rrr~ar~ce 
HEPA vacuum cleaner. 

Digital d!rst meter measurement on table 
Dlgi!al dust meter measuremen! on fluar 
Breathing Zone Sample - J. Cornele 

No dust collect.ion isri ~;snder to check 
measurements. 

Diqi tsl dust muter r:.l9as!!r~!men! on table L 
E;reattiing Zone Sampie - T. Leveling 
Breathing Zone Sample - Digital Dust 
Eresthing ZOtie Sample - Digl?al hsi 

Measured 
Iron Oxide* 

C!.zif~ rf-,g/m3 

<1.2= mg/J)n3 

-:.:<I. 14 r-ng.!m3 

sensitivity of 

Measured 
Iron Oxide* 

5.1 mglm3 
Q.& mg/& 
I .6 mg:‘mI 

i.l 7fj rf-qj+ 

Equivalent 
LIO; * 

0.55 mg/m3 

0.46 mg/n-J 
io.30 r-r,g/m3 

airborne dust 

Equivalent 
lJ&* 

10.75 mgirn3 
Cl.97 mg/r$ 
3.37 r,igJn-J 
1 .6 rrig/m~ 

Test 4 

f4ew stainless :s?rei d1.83 collecti~r1 system installed on sander !I:[ replace 
rubber boo!. This was the last protatype tested OrI rust-y steel plate. 

Measured Equivalen? 
Iron Oxide* l.lCl~* 

Dlgi tal dust meter measurement on table (1.1 Y mg/m3 0.40 rf-jg:‘rfi3 
Breathing Zone Sample - J. Cornele 0.03 1 rflg,i~~l3 Cl.1365 mg/rf-,3 

Breathing Zone Sample - Oigit.al Dust tJ.lJf10 mg/m3 !:. 1311 rf-fg/frl3 
lrwl Oxide UtQ 

*Threshold Limi!ing Value 5.0 mg/m3 
12/3Q?‘~7 

0.2 rflgim3 
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SIOE 1 

Attachment I I 

SiEjE 2 

Eefore 
Sanding 

Af t.er 
Sanding 

Af !er 
Vscuuming 

Aiter Alcohrjl 
W i p e 

1 ‘5 f 7 i*) i 8 7 L, --. . i , 

January 18, 

Contsmlnat~~on Levels (nl:.ii lrj$ crfi=) 

Area 1 Ares 2 Area 3 Area 4 Area 5 Area 6 

1.0 L 3 c J 2.6 1 I 1.2 17 

67 2 ..-, id. 7 7 i 19.1 22.2 .‘T L r, -..A .q 7.0 

157 62 4.8 9 L -- 3.2 29 

1.2 1.8 (I.‘? 0.4 12.5 [I 4 

I988 

SUBJECT: IFI-/ Contamination Level Data for Six New Plates 
_--___----_--___--__--~-----~----~~-~-~~-~~------~~~~~--~-~~~~~~---~ 

The chart below shows the rewl ts of the !::rJntamfnaf.irn jevej slurl.;ey taker\ 
Thursday, .Janusry 15 on the new IFH plates. Tk dark.. bar !ndica!es the 
3VW3qe Of Six Smear5 taken on a siide smj !he li!gtit bar Indica!e:; the ssrrlp 

3Sera;e for the resef-s;e side (total of 72 smears) % 
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A’r’ERAi;E CONTAMINATION LEVELS 
FOR SIX NfW IFH PLATES 

3Cl.Cl AVERACE LEVEL 13.7 

25.!3 nCi/ I ClUcmZ 
nCi z. (, 
w- 15.0 

g; 1n.n 
5.0 
Cl.0 

PLPlTE PLATE PLATE PLATE PLATE PLATE 
F995 F994 F996 F997 F9Y3 F1017 

The graph below shows !he contamir~atior~ level s fourid in the first shipmen! 
of IFH plates received in [tct.ober, 19a7. Only one s;mear was taken per plate. 

CONTAMtNATION LEVELS FROMTWELVE 
IFH PLATES RECEIVEI! 10:71'87 

AVERAGE LEVEL IO.5 

1 2 3 4 5 6 7 8 YiUlll2 
I-lANUFACTURERSSERtAL 

NUMBERS 

It appears that the contamination levels found in the second shipment may 
be B little higher !‘3ci W! compared to the first shipment. 
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January 25, 1988 

SUBJECT: l/7/88 Sanding Test an Depleted Uranium 
__-_---_---------_______________________---------------------------- 

Th!s test. was perforrneij to check the effectiveness of an air ijrlven, 
vibrating sander using various textures of Scotch 6rit.e pads. Smears were 
taken before sanding, after sanding, aiter sweeping with a vacuum brush 
a!tactiment, and after wiping the plate with alcohol. 

Two uraniurri plate sides were used to test five different textures of !5cotcb 
Brite pad. From least to most aggressive, the pad colors were maroon, gray? 
blue, brown, and red. The plates {F972-1 and F9B?-1 1) had been previously 
cleaned with using Scotch Brite pads and alcohol.The following are salient 
points noted during the test. 

t. The brown and red Scotch Brite pads used on the Uranium raused 
sparks to be produced. I! is not clear that the sparks were caused by 
burning bits of elemental uraniurn, although that is the siuspicion. An 
aiternate ca!Ise may be ?ha! bit& of the pad burned as they ‘Mere 
thrown off. 

..-, 
L. At one point during the test a Scotch Brite pad was pulled off of the 

sander and a cloud of dust, probably uranium oxide, was produced. All 
present during the test were wearing half-face North HEPA 
respirators and therefore the possibility of a uranium uptake by those 
present was very unlikely. Based on this observation, it will be 
important that we t%qUif-e the use Of HEPA respirators for future 
operations of this type. 

The High Volume Air Sampler was running approximately t.hree fee? 
away from the cloud when this occurred,, and we found that this 
sample did show high levels of airborne activity. 

3. The air driven sander rotates at a significant speed (at least. 1%:;~ 
rpm) with no load. The rotation speed drops vet-y sfgr~ificat~t.1~ as 
soon as a load is applied. 

4 Bits of some of the Scotch Brite pads were thrown off a short 
distance (less than six inches) as the sander was used on edges of the 
plate. This was observed !o occur when the maroon,, gray, anlj blue 
pads ithe softer pads) were used. 
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5. At one point dunn!g the test when the brown (second most aggresive 
pad ~9s used) ?wO of those present during the test ncltiCed a fume 
odor in the respirator which Could had been metallic The sourl:e of 
the odor is not clear but should be watched for In subsequent test.s. 
In any Case, the odor was present for less than a minute The high 
volume air sampler was running while the odor was present, but 
particle ColleCtljn size and efficiency of the paper used may not be 
sufiicient to Capture the fume. 

6 We attempted to use a glass membrane air sample paper- for air 
sarriple analysis. The paper has an efficiency of ;49W ior particle 
sizes :. 0 4 microns. The paper is very flimsy compared to the 
Whatman 41 pauer ipoor efficiency for sub-micron partic]esJ 
normally used, and it Collapsed into the sampler almost immediately. 
For subsequent ?ests, a fine screen will be installed In the sampler to 
slupport the paper and prevent its collapse. 

7 The COntintioUs airmonitor~iu'as used during the performanue oithe 
test. No gross airproblems occurred duringthetest asindicatedby 
the strip Chart recorder on the instr!rment.. 

AVERAGE P!ATECUNTAMlNATlONLEYELS (nCi/lURm2) BEFORE 
SANDING 

1.91 

m8roon brown red 
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AVERAGE F'LATECONTAMINATION LEVELSAFTERSANDINi; 

30.00 7 
25.34 

25cJo - 

20.00 _ 

1s.m .' 

: mu - 

m8roon brown red 

AVERAGE PLATECOF~TA~lINATION LEYELSAFTERVACUUMING 

i 2.00 - 11.01 

1 n.on . 
8.nn .. 
~~.Oll ‘. 4.73 

ni8roon gray blue brown red 

AVERAGE PLiiTECc7NTAMlNATIUN LEVELSAfTERALCI:lHOLWlPE 

maroon gray blue brown red 
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Ai;t- Sample Resut ts from 1 /T/88 
Llrani urn Sanding Test 

Period Sampled: During Gray and Brown P?d Use 
High Vnlume Air Sampler 
Start.ed. 14% St.opped~ 1457 
Ac:!lvl ty: 4 ZE- i 1 uCl? ml 4X of the Maximum Ferslmissible 

Concentt-at-ion 

Period Sampled: Ciuring Mat-occn and Blue Pad Use 
High Volume Air Samplet- 
Started. 1352 
Activity: 2.OE- 1 1 uCi!rml 

Stopped: 1357 
20% of the Maximum Perslmisslble 
Concentration 

Period Sampled: During RetI Pad ILse 
High Volume Air Ssmplet- 
Started: 1450 
Activi!y: 3.5X-10 uC:ijrnj 

St-upped: 1454 
357% of the Maximum Persimissible 
Canrentration 

Period Sampled- Ourijt.il]n Elf the Test. 
AMS 3 Cont.inous Air Sampler 
Started: 1020 Stopped: 1043 
Restarted: 1312 Stopped: 1525 
Activi tu: 9 OE- 12 uC:i/ml 9% oi the Maximum Fersimissible 

Concentrst.ion 

Personal Air Moni tot- Sample Results 

Name Measured 

Darby* 
Miller 
Yurist.a 
Leveling 

.ion 
X Maximum Permissible 

Concentration Concen?rat 

6.1 E- 12 uCi/ml &. 1% 
3.OE- 

t6.3E- 1 1 ~&i/n-11 <f53g 
.x3 ‘E- 12 uCj/nll I L L <2,2X 

1 1 uC:i!‘ml 

*Result is qu~stianalble because ai t- monit.ot- s!opped running during the 
test.. 
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Conclusi or-6 

1 Contamination levels are significantly lower compared to manual 
cleaning. The reason is not clear. A possible cause is that the areas 
r-leaned were relatively small compared with earlier production 
i.ieanlng experience with MFH and IFH plates. Also, the person doing 
the ciaaning (Delmar Miller) was probably more aggressive during the 
final alcohol ‘nrplng of this relatively small area than workers who 
did earlier mani cieaning. 

5 i. Siqniilcant levels of III12 can and do become airborne during sanding .- 
operations. At. a minimum, the North Hali-face HEPA respirators 
need to be worn by all personnel in the area while uranium pla!es are 
sanded. For worker c.omfort and ior additional assurance that no 
oxide uptakes would occur, we shoiuld strongly consider the use of air 
supplied mask:s for the performance of this task. 

3. This !est was oi shclrt duration relative to the anticipated production 
sanding operations. The migratory nature of llO--, is still not iully 
understood. During early production sanding operations at 134 in Area 
A, 3 second AMS 3 continuous air monitor should be used to watch for 
UO2 migration over the barrier wall around Area A while the current 
unit monitors areas immediately adjacent to the sanding area. 

4. The PAMs are iuseful in determining potential exposure to alrborne 
oxides. No measureable activity was measured with PAMs prior to 
this test. 

5 k. The High Volume Air Sampler may give conservative results for 
measured airborne oxide concentrations because it “hogs” air from the 
area sampled. In a 5 minute air sample, approxlmat.ely 10C1 ft.3 oi air 
is collected. This could represent all or much of the air in the area 
where sanding is taking place 

6. The use of the air driven, oscil!ating sander with Scotchbrite pads for 
cleaning uranium plates is acceptable. 

7 i The use of E;rown and Red 5cotchbrit.e pad s shoiuld be avoided becaase 
of the sparks prodiuced during their use. 
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January 27, 1987 

SUBJECT: Car Wash Style Uranium Plate Cleaning Test 
Results 

The test was performed in an enclosure with dimensions of about 7f!-1 X 
4ft-w x Jft-h. The top and small sides panels and the bottom tray were 
made of aluminum The two sides t.hrough which the spray nozzle was 
inserted were made of thin pleiiiglass <” l,C8”?. Several holes were 
available in each of !he plexiglass sides t.o permit the spray to be inserted 
Into the enclosure so that all areas of the plate could be reached. The holes 
‘were covered with duct tape when not in use. 

The sprayer developed abount 500 psi per the nameplate data on the unit 

The enclosure was fairly water-tight. Some small water leaks occurred 
W h en t he spray nozzle was removed from the enclosure. Other leaks 
occurred when the when the nozzle was momentarily passed over various 
joints. No airborne water spray was noticed to come from the enclosure. 
A!1 leaks consisted of only a few drops oi water and were readily picked up 
with Klriwi@es 

The enclosure drained int.o B filter housing tprabably 10 uM filter! which 
drained into a barrel. The water which came from the filter appeared to be 
very clear. The water (about 12 gallonsj has been retained for analysis and 
treatment. as required. 

A visible residue of oxides remained in the enclosure tray. Contamination 
levels were found to be %s high as 13.8 nCi, j 100cm~. The contamination was 
easily wiped up Masslin cloth. 
The test was performed on a single IFH plate. The plate was divided into 
t-welve areas (six per side! and each oi the areas t??ere smeared before cr;d 
aft.er the spray test. The graph beiovi: 
c-leaning with ihe sprayer. 

shows the effectivess of the plate 
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CARWASHSTYLE 
URANIUM PLATECLEANINGTEST 

JANUAR: 21, 1938 

6.11 AYG.LEVELS BEFURETEST 3.6 nCi!lCKkmZ 

7.0 
riC1 6.lO 

A'CLEYELSAFTERTEST I.6 nCii'lOUcm2 

p;; ::x 
n BEFORE WASHI!*& , 

3.0 
cm-? 2.2 

#! AFTERWASHING 

l.u 
0.13 

,$i ,$> As ,$J 1;s AEJ El 62 63 64 65 65 
URkNlUM PLATE F'?'X 

A few thing:; to keep in mind regar-ding this test are: 

1. The results of the initial smears are lower than those ob!ained 
during ?he plste arrivsl survey on January 14. The reason is 
+ 9 Y + !. , I ?j %. i!; e smear:'glove thst used is not 3s effective 3s the 
giover'srnear ~~Ombination used during the lnitia? survq For 
the future, 3 standsrd smear/glove combination wiil be lised to 
ensure that consistent resul!s are obtained. 

The ?est results obtained are considered valid because only one 
smai- technique ~3s Iused throughout t.he test. 

..-; 
L. We hsve 1-13 explanation for the before and sfter contamination 

levels fcwnd for Plate Area A 1, 

1 .v’ ~~ontamina!ion Were reduced by 56% over the origin31 levels 
even when the Plate Al area is considered. !f Plate Al area is 
Exluded, the levels drop by 3 factor of 154~2. 

4. This method of cleaning is more desireable because no uranium 
oxide dust is created 3s is the case with sanding. Water spills 
are easier to find and are also essier to clean up. 

5. The sprayer did remove lint fihers which were evident on the 
edges of the plate before spraying. It is not known whether the 
v&r-es which are believed to c3use shorts when hiyh voltage is 
applied exist.ed or were removed by this test. R&ember that 
the removal of lint and wires is the primary reason for cleaning 
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the plates. The contamination level measurements are only 
used 3s 3 me?hod of comparing various cleaning methods. 

February 10, 1988 

SUBJECT: Water Analysis for Uranium Oxide Contaminated 
Water 

Approximstely twenty gallons of water waste contsining LII$ ~3s generated 
3s 3 result of the car wash style uranium plate cle3ning tests performed iIn 
.J.rnuary 2 1st and .January 22nd. The water w3S allo\ved to stantj l~r-~ljistl.~rbetj 

over the weekend (Jsnuary 23rd and 24th) to permit se!tling of IJ~P out cf 
solution. On the morning of January 25!h, crne 250 ml sample was taketi on 
the undisturbed wat.er and 3 second 250 ml sample w3S tsk.er1 after 
vigoro!Isly stirring the ?$u;later to remix the lJO2. 

An Erlenmeyer v3cuum flask. polycsrbonate filter papers, and filter chimney 
were used to analyze the samples Each of the two 250 ml samples were 
filtered through 3.0 ~t.m, 1 .Ogm, i!.8um, and 0.4kux polycarbonate filter 
papers. The papers were dried and were subsequently counted on the 
Tennelec sample counter in the villsge. The results 3re given below. 

Unstirred Sample - 

Filter Size (LIn-:i 
3.0 
10 
0.8 
04 

S?i t-red Sam@ 

Filter Size (k(m) 
3.0 
1 .O 
0.8 
0.4 

Activity CnCii 
Cl 05 
O.ijJ 

ij,[! 1 

0.03 

Totals 15.13 

Activity i&i! 
1 hi3 
Q.59 
0.0 1 

0.02 

To?als 2.3 

Specific Activity (pCi/rnlj 
i), 2 

0.16 

ii.04 
0. 
0 5 ‘3 .-i 

5 p e c i f j I: A I:. t. i 1:’ i f. y ( p [ i /; m 1 i 
6.72 
2.16 
0.04 
lJlJ8 
~;;.2l~l 

The range of particles apparent from these sampies correspond tu those 
found in the microscopic examination iif particles which ~3s done in 
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Oc!ober 1987. The result of that microscopic examina!ion 1s reprodluced 
here for information. 

UO2 PARTICLE SIZE FRUM 
WIRE BRUSH TEST 

PARTICLE DISTRIBIATION - 
WEIGHTEE AYERAGE OF THREE 
SAMPLES TAKEN 1 O/ 12,‘87 

&I ,25 .:3.25 2.75 L 13.75 3.25 6.26 12.5 12 5 25 50 
to to tl:1 to 

3.75 6.25 12.5 25 
PARTICLE SIZE IN MICRONS 

This latest test gives us confidence that only trace quantities of iJ@ exist 
at i’ 1.0 urn. 

The discharge limit im- wter containing uranium oxide is 40 plcoCuries per 
milliliter ipUlimll. Assuming all osides are rerno!!ed by the 0.4 um filter,, 
the coricentrat.ion of UO2 in the water after fllterlng wit-h a 1.0 pm fllt.er 
Lvould be - ii. 12 pCiim1, well below the limit for discharge. IJsing the same 
assumption, the concentration of UC12 in the water before any filter-lng 15, 

9.2 pCi/ml, also below the discharge limit. Pru&r~ce dictat.es,, howe;w, 

that we at leas? luse the 1 0 ~(1-n filter before these t.went.!d gallons of water 
are discharged. 

Conclusions 

1. k 1.0 Pm filter should be used to remove LQ t-0 ievels desireable for 
discharge to the se:;‘;:et- system. Sampling as described above and/or 
sarfiljlitq by the Safety Sect.ion will be performed prior !o discharlge of t.h;s 
wa?er. Additional filtering and sampling may be reqluirell to mak;e levels as, 
loiv as reasonably achielBie,~:lic (ALARA). 

NOTE : T&e ,+:ii‘:Lej-gL? g,ff&je& ;yq,,,s,i & stL?8-prl J I.*: ? i I +:: 8cl’r,:E! .V Lli’L .I L.. 
&&g;;];: Ay&.~g~ (f c :y i.j,’ 4 4 ” - I/c’ ‘ I’ rj ?;? &:~~&7~~~~./~p .fL?,-- ~~~?~-:&-y-p 
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2. I! is aniicipaied ihai a ciosecvioop sysiw-j uoniaininy a filter pvill be 
used in a newly prnpused plate cleanlny system. There is an indication frl:lrrl 
the 0.8 pm and 0.4 pm iil?er results that sub-micron particles do exist, 
albeit in Small quantities. These sub-rmct-on particles could build up to 
relatively high levels after the closed system IS used for some time and 
might. eVWItU3lly need !o be filtered in order to reduce levels to ones 
acceptable for discharge. 

;‘;y,r .JJj$FfTp- bT&~(Y-~,q~iv &I :7 ,c:yqy ,f,Q ,T’--7 T&g ,T ;VL~ j.py T&y jp$j,S~- j+;q;i;ij 

fyfi.ji&q ,(.$JiA7 i!L’,iT f,~’ ‘I ! ,‘c’ 3 / Z-‘C.‘if .Z,i;%‘, .A& ii L...b.L 1. ib,lL’ ALL .$‘I! .T&<F l$:?f f i?t- .&[.Tdj.lflj,F: ,fiTF 

,~~~~-~~~~~--~~~;~~v~~,,~ 

February 17, 1988 

SUBJECT: Sanding/“Car Wash Style” Uranium Plate 
Cleaning Test Performed an 11221’88 

________________________________________---------------------------- 

The purpose of !his test. was to determine ?he effectiveness of a high 
Pressure spray to clean uranium plates after sanding them with the ail- 
driven orbi?al sander and Sco!cthbri te pads. 

T!?P air dri!!e+- sander i*! t'w one used In test:; performed on l/7/88 and 
1 i2 l/88. The enclosure on the water sprayer is the same one used in the 
l/2 1 i8i3 test. See my l/25,&;? and l/27/“” u!-! memos fi::r further details or1 
these subjects. 

A m3jor difference hetween this and !he l/71" I& ?est is that the plate had 
!o be sanded while standing vertically on its flat edge. The plate was done 
i!l this coniiguration because of the limitations of the spt-sy booth which 
31s~ served to act as a catch basin under the sanding operation No vi:ible ~ 

dust came from the sander 

Various air activiiy measureTun?.s ‘Were taken iOr tnis ?est and t’ie results 
at-e given belotu. 
Person Specific activity :S ai The Standard 
Dar-by il.62 E-10 c.: 1 ez:g 
Miller i 1.34 E- 10 tl34% 
AMS 3 1.7 E-10 170% 
High voliume 
Air Samplet- 1.33 E- 10 llCj/rni 177q I 
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All persons present d!~ring the test wore the North HEPA half face 
respirator. The high “less than” values shown were due to a shorter than 
desired sample counting time. 

The graph below show s the before sanding, after sanding and after- washing 
resUl!s. The t-able shows the values obt.ained or1 #which the graph is ba:,elj. 

1’5 

10 
nCi fi 

SdNDlf~G/WATERC;PRAYTEST 
JANUARY 22, 198s; Avg.BeforeSanding 3.3 nCiilIXlcm2 

Ave.After Sanding 5.U nCl/liiCtcnL? 
4vg.After Water-Wash 0.8 nCi/lCulcm2 

per F 
100 b 

cm2 4 

‘, 

Al A2 A3 A4 A5 A6 

Area 
Label 
Al 
A2 
A3 
A4 
A5 
A5 
Eil 
i32 
I33 
84 
e5 
E;6 
Average 
Levels 

n BEFORESANDING 

i 

q AFTERSANDING 

q AfTERWATERWA:;H 

61 62 63-64~65‘66 

Plate 10 17 Contamination Levels - nCi/ 100 cm2 

Beiiire 
Sanding 

Cl.7 
--a.- i. L 
1.4 
1.8 
1.5 
5.3 
1.4 
1.3 
77 s. I 
2.7 
9.3 
8.3 

After After 
Sanding Washing 

305 0.5 
3.5 1.5 
2.8 0.7 
3. 5 cl.4 
3.3 0.8 
6.5 1.1 
7.5 0.4 
4.5 0.6 
4.8 0.5 
5.6 0.6 
10.9 1.8 
3.5 0.5 

77 3 j 5.0 0.8 
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Canclusions 

1 Sanding the plates in the vertical orientation leads to high ievels oi 
airborne activity and should not be permitted to be pet-formed on ;j ro~~tlr~e 
LJasjs. 

2. The reported “less than” values for Garby and Miller are high due to 
E;hort counting times (1 minute) used. The Safety Section has subsequently 
been requested to count all future sir samples for 20 minutes “Less !han” 
#values of 40 Tao 50% of the s!andard are achievable for personal air monitors 
when this longer count time is used. 

3. The combination of sanding arid spraying leads to the lowes? 
contamination levels eye have seen yet. 

4. The use of warm water for final cleaning is considered to be superior 
to t-he use of alcohol and kimwipes for the following reasons: 

a.) lower final radioactive contamination levels exist on pla!e 
surfaces 

t1.j the possibility oi introducing lint on plate surfaces b!j the 
kimwipes 15 eliminated 

3.) eliminates the iire hazard from extensive use of ethyl 
alcohol 

4.) eiimina!es exposure of people to ethyl alcohol fumes 

5.) ;olume:s of radlosztive kimwipe trash produced should be 
drastical 1 y reduced. 

March 1, 1988 

SUBJECT: Contamination Growth Rate Test on DU and DU- 
Nb Allay 

-~--_~-----_________-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~-~- 
The purpose of this test was to compare the growth rate of contamination 
levels between Gli and GU-N~I alloy. The test was done in warm 

- ,- - -- c tempera?ures and high humidity levels to accelerate the corrosion ptk:es,,. 

It would be improper to assume that higher contamination levels indicate 
higher rates of corrosion. Il. is possible that one oi the oxides forms mot-e 
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realjily biut adheres more tightly !o the parent metal than the the other, It. 
is also possible that the specific activity of t-he oxides removerJ from the 
different coupons is different due to differing cnncentratlons of $38 
daughters in the oxide. Therefore, this test. is not intende!j to show which 
met.al corrodes more rapldly. The test sho’+ied which metal presents a 
[Cp?ater COtltatTlitia!ion hazard utiijer the twfi~~r~tlw~ :jnij !-~l,l~~i ljjty cgf)ji ticIrjo; 

established for !he duration of f-his test 

CUlJpOfiS @f DLi atid [IU-!4b illo!~ Y/F!-? cttttainel! it-or>-1 DISC:. [lie d~c~;~~erlt~t.l[~;i 

was available w!?ir-h cotifirtns~j t.w idert!itly of these co!upons Ten co~upons 
were 1,:‘s” X 2” X J” and ten wet-e I,/$ X 2” ;$ 3” We believe the l/8” cwpnns 

wet-e DU 3rlj the I t.3” ;.oi.!pon$. *a?,‘ere DU-Nb alloll for tJie f<ll1rJ-,.ying reasons. 

I. The EiltlL mo~~!ules wer? built irorn l/8” DLI plates and FNAL 
modules wet-e btiilt with l/J” DU-Nb alloy plates. 

? L. Nb alloqs of DU are ha&r !han unalloyed DLI and is more 
difficult to rill. The l/8” coupons are smooth and marked only by 
shallow “pock” mark.s. The 1 i’J” coupons, in addi t.ion to “pock” marks,, 
has a grainy texture which is some indication that the I/$’ coupons 
are harder th3n the 118” coupons. 

3. The manufacturer made a l&” DlLWb alloy which measured 130 
mils in !hickness and unalloyed material wthich measured 1 ! F: mi]s. 
i3ne DU couoort use~j in ti-15 tesi tiftis t~j~easlit-etl atlfl fgt.!nd t.o tip 1 19 nlils 

which is an indication that tt-,e 1 i8” il:i>upons ara DLI. 

Tes? Apparatus 

At-i environmental chat?-her capable of maintaimnq a wide ranqe oi 
temperature humidity conditions was obtaineij A SS cbupr:ln holder raik atwj 
at1 a!!mlti!m pan/‘cowr issembly were built for this test. The cciup:~n hc41der 

rack containing the coupons was planed on t-he pan of the pan/cover device. 
The cover ensured that. water iuhich conde+-lssd on t-he i:::~~::ler surf3ces of the 
chamber bell diil not fail orI the coupons. This prevente~j !he washing of 
contaminants into the en,\cii-iinmental r.fmmber- internals so ?hat the charmber 
could be returned a! ?he conclusion of the test. The coupons were kept ljry 
3nd %We maintained at the desired temperatut-e?‘humidity connations. 

Sample Preparation 

Two DU and two ELI-Nb alloy colupons were srI:ourelj with Sl;tjt.hbrlte pads 3nd 
alcohol to remove oxides from all surfaces except the edges. The effort. 
required to clean t-he IX ! 1 i8”’ ! coupons was much le.?; !hat. t-hat r@quired for 
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ihe Di-i-Fib coupons This is attributed to some P:!ent t.o 7.‘te ,jlfferenI::~ 
tletweeri !he surface qilal i!ies. Additional scouring was ~jone 01-1 the 114” 
plates to ensure that all possible oxides ‘were removed. 

The DU coupons were silvery in appearance , Aslmilar to the appearance oi an 
Old silver quar?er @t-e-alloy quarter). The CXI-Nb coupons \piere also slll;+eri:, 
bu! had black streak;:; d!rr to the grain of the materi;jl; i.e., the ~rt-e~:ij~.e~, ,if 
the rwterlai held some oxides which could not be removed by 5,cothbrlt.e palj 
and alcohol. 

A f t e r t h e c I e a n i n 9 s t e p ~ e .j ch c o :.! p o n was relabelelI with a ink marker and 
the one side of each cc~upon was labeled A and t.he other E;. 

One coupon of each material was also simply wiped with alcohol and 
Kin-wipes. 

All COUPWC Wet-& wlp?d B fit-181 !inie with alcohol and were then smeared. 
Each smear was ?aken over bo?h sides of t-he coupon. Care was talcen to 
etlSi.jre the edges is::C .,rl~i~:h were not cleaned) were not smeared. The Smear 
results are given below. 

Coupon 
ser. tin. 

Coupon Coupon 

Type” Preparation 
Coupon 

Act.ivi!g 

Fg’38! 

F’399 
F 1 ~I~J~l 

F lrjO7’ 
F 1003 
F 10 10 

DIJ 
DIJ 
C!lJ 

DU-Nb 
DlJ4b 
DIJ-Nb 

Alcot-ml Wipe 
Scatchbrite 
Sco!hbri !e 
Alcohol Wipe 
5cotchbrit.r 
Scotchhri te 

0.22 nCi 
I:, ij3 nCi 
lCi.C15 nCi 
iJ.1J7 ntri 
i’i ?‘7 n[:i . . . _*- 
Cl.22 nCi 

!The history of t.hese coupons relati!;e to one another is not 
known. Therefore, no explanation for the difference between 
the contamination levels can be made based on the above data. 

*Based on the assump?ions stated above 

The beginning contamination levels of the t.wo types of scoured sampies 
compare well and at-e an indication that the test preparation were done in a 
uni f of-m manner. 
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Test Performance 

The envirOnmenta chamber was dryed out by running the dry bulb heater 
with the bell cover removed for sever-al ~CII.I:S This s?ep ensured that 
condensation would not immediately iorm on the pool colupons. 

En .Januarq Xl?h,,!he ~:r?i~puns were then Il:laded into t.he r_hamber anlj the ‘I: e _ 7-t 
ij I? ij :21-y &lb ?emperst.ures ?iere set to establish the temperatl.ire at 
approximately 100°F and t-he relative humidity in the high 90% range. SOW& 

fine tuning was done after the chamber stabilized initially. Temperatures 
and humidities were subsequently recorded on a number of occasions and are 
shown below. 

l3at.e pry Wet Relative Pate Dry Wet Relative 
Eiulb Eiulb Humidity Bulb Bulb Humidity 

l/21/88 104°F 103°F 97% 2:/&‘88 10 1 “F lrJ()“F 97% 
1./22/‘88 102°F 101°F 97x 318188 100°F 96°F 88X 
1 ,t’ 2 ‘; /’ 8 8 1 (j 2 G F 1 I:I 1 ‘) F 97% 2ili:jiSS 101°F 1rJO’F 97x 
1 iztJ/sE; 102°F 101°F 97% 2!15/‘88 101°F 100°F 97% 
1/2g/i38 , 02°F 1 0 1 ‘; F 971 2118i88 101°F 100°F 97% 
%‘I/‘88 10 1 “F 100°F 97w 
2i’2/88 10 1 “F 1 Ijo”F 97x 

Some inaccuracies in the repot-ted i:ondi?ions could arise frnm at least two 
factors. The thermcimeter3 used were the glass-alcohol type arid were ‘very 
difficult to read because condensa!iOn was always present. on the cool walls 
of the bell chamber. The accuracy of the thermometers was not checked 
2 r-l r; r t .? 5 p g j :-; 7; j I-; I: t he t e “: t . 

first 0at.s Pain? l/28/58 

Smear samples were taken on January 28. The bell chamber was removed 
and one side of one DU and one DU-Nb alloy coupon was s- meat-ed The smear 
was rubbed over the slur-face twice. The coupons were replaced in the 
chamber and the dry bulb !emperature was set at about I 60°F while the bvet 
butb temperature was reduced to 0°F in an attempt to prevent moisture from 
condensing on coupons which may have been cooled while the smears were 
t.aken. Af!er approximately 1 5 minutes, the temperature se?tings were 
returned to their previous values to reestablish t-he approxirf1at.e condit.jons 
established earlier in the !est.. 
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The the i::olor of the DU coupon was a very solid charcoal black. The color of 
the DU-Nt! alloy looked like a bronze plate with a fairly complete black wash 
of color; i.e., traces of twonze could still be seen on the coupon. 

The smear from the DU coupon was light gray ln color. The smear frarri the 
DU-Ntl alloy was black in color, The smear results are given below. 

coupon Coupon Co1 or 
F9WA Eilack 
F 1 0 1 nA Bronze with Black Wash 

‘Smear Color Activity 
Light Gray il.34 nC1 
Black 3.23 tlC1 

Second Oat-a Point 2/4,‘88 

‘srijeat-:, !w-e !aken in same manner as for first data point. The 
en:!iI-Cli~~:~jtental chamber temperat!$-e settings were both reduced to minimuni 
When the bell Was taken off !o prevent. the formation of condensation on the 
cwpons. After the bell was reinstalled, the tempera!ures were reset to 
their original settings. 

Coupon 
FW’38 
FlSlOB 

Coupon Color 
Black wi tth Green Oxides 
Orange Bronze with Black Wash 

Smear Color Activit-y 
Medium Gray 1.47 nCi 
Dark Gray 3.47 nCi 

Third Data Fount 2/ 1 I /88 

The smears and environmental chamber were handled in the same manner 85 
done inr the second data point. The smear colors were very similar this 
week. compared with earlier ones There is a Idefinite color change orciuring 
ofi ?he ir!,-Qb alloq plates as can be seen from earljet- txltw5 noted. 

I: ij iA ;I !:I 1-i 
F 1 c~ltj$, 

F 1008A 

Z,:i,ipori Color Smear Color Activity 
Eilack except Pock marks Brow Medium Gray 1.23 nCi 
Some Green @xi des 
Blue/Violet with light Black Wash Medium Gray 2.76 r&i 
Some Green Oxides 

Fourth Data Point 

?!?e fi!!al Idata point5 were taken Iusing the same smear techniques used in 
takinr earlier data points. On this Ias?- collec!iot-, a smear WBC; ia):en on .2 
each ,z!::p ,)f all ~::!~.jpjgs, E:!tef;sive c.olor notes were also made. 
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C!)iJpCirF 

F93SA 
F’XJSB 
F999A 

F999Ei 

F 10008 

F 1007A 
F 1 OO7S 
Fl0138A 
FIOOSS 

FlOlClA 

FlOlOB 

Colrpon lijl Of- Smear Color 
Black with extensive green deposits Olive Green 
Slack with extensive green deposits Ulive Green 
Glack with traces of green deposits Medium Gray 
Pock marks were brown 
Slack with traces of green dgposi t3 
F’I:Ic:~ marks were brown 

Medium Gray 

Elack with traces of green deposits i-ledium Gray 
Pock marks ;;y’ere brown 
Slack ‘with traces of green deposi?s Dart: 13ray 
Pock marks were brown 
Siack with some brown traces 
Slack with some brown traces 

Medi urn Gray 
Medi urn Gray 

Act1v1 ty 

10.25 nCi 
1 1.73 nCi 
0.23 nl:j 

0.55 nC1 

1 oi:i nCi 

‘Violet wit-h Black Wash 
Violet with Eilack Wash 

Violet with Elack ‘Wash 

Violet with Slack Wash 

Medium Gray 
Dark Gray 
with Green 
Dark Gray 
with Green 
Dark Gray 
with Green 

1.04 nC’i 
Cl.85 nCi 
0.97 nCi 

3.20 nCi 

1 .S7 nCi 

1.42 nCi 

Observations 

At the end of the test the following notes wet-e t.aken on the condition of the 
test apparatus and the coupons. 

All of the plates had traces of olive green axl~jes on the edges where they 
Came in contact with the SS coupon holder for the duration of the test. 

The aluminum pan and roof assembly had some white corrosion present at 
t-he perimeter of ?he SS coupon holder footprint. 

Coupon F93S was markedly different in appearance compared with ail other 
coiupons. It had ex?ensive traces of olive green oxides all over its surfaces 
in addition to those traces noted above. 

The DU coupons F999 and F 1 OOQ had a gun-metal blue luster when looklng at 
reflections of their surfaces. 

The DU-Nb coupons F IOOS and Fli:,lij had a violet lus!er when looking at. 
reflections of their surfaces 

Both of the unscruhbed coupons F99S and F 1007 had no luster and ‘wet-e 
generally a dull black. 
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The cuntamination grab’t.h is plotted below as a furic!ion of time for the 
unscrubbed coupons and $xrubbed coupons in graphs 1 and 2 respectively 

All contamination dat.a collected during is tabulated in Attachment 

Unscrubbed h?rpnn L‘ontrrnination Frm~th 
~Januarq ZO,, 1988throughFebru.q 18,1988 

Scrubbed Coqm fCor,tjrmnatjsx4 C;rwwth 
~J.3nu.xy 20 1388 ttlrolJ$~ Fcbr?rary I 8) 1988 

3.5 
p- -----is;;. 5-, ,q 3 

3 =s I /; 
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--Ye, i- +--- 
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,l 
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4- [H-l-Nb !$crut&j 

‘A’Wk u Ye& 1 Ywk ? 'deck 3 j$& .l 
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Concl usi ens 

1 

2 

3 

4. 

5. 

6. 

7. 

The unscrubbed WA coupon contamination levels intrreased by ;j factor 
of about IOC~ over the period of the test. The lnc.rease in 
contamination levels is attributed !o the iot-mat.lotl of the oilve green 
oxide since !he smear was only qreen. In getw-al, this c:oupon 
presented ?he greatest contamination hazai-d ior these test 
rondi tions. 

The unscrlubbed alloy coupons,, de s p i t e the i r ro 1.1 g h e r s u rf a I: e 1 s h [I we il 
lmlq ij twoiciij iiicr-e:ase IT: i-.- diisrr~i rlatloti levels tTIei3Z.IeItsed. 

The SCtXGbed Dll c~i.l[~I:irrSs ~~!SCI ::hriaiJ+gd an jr!{ y?ij’:,p in cIjt-Itarrlini3tion 

levels of attol~t 50 times over !!-!e period of the test, although 
beginning and ending levels were lower than those of the alloy 
coupons. 

The scrubbed IN-Nh coupons increased in contamination levels by an 
WWage factor Of 39. The removable contamination was higher for 
!hEZ COUpOns by at least a factor of two compared with the Dl-1 
coupons. 

Based on tRe co!ipXis cc111:crs rm?ed f12r the sl:ri.itltled couplons, there is a 
definite difference in their composition. 

No conclusions are drawn based on appearance of these c*iJporls 
regarding corrosion rates 

After the first week, it appears that t.he corltanlirlat.iorl growth rat-e 
for both coupons is not markedly different. 

RecornendatSions for Future Tests 

Several things 5, t~tOu!ci be E.onsidered if future corrcwon tests are tl:! be 
performed. 

1 The oxides of the coupon S Should be chat-acter; zed to establ 1sf-1 tfjp 

type and quantity of the isotopes present. For B giver1 mass; of an 
oxides ft-OYt3 each ?$e of coupon, the activity could vary dependirlg OrI 
the Coticentra!ian of short-lived daughter-s iI-1 the respe:::;.fve samples, 
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r, Cnmo r-r-in+ hnd .+'YII,cI IIICSII~~.U of mess!.!r~n” ‘L’>L.A’_II ‘>VI , Yd,.-a,, aPtlla1 I- 4-n t-t-n c i 1-n ti rnt tic c h 0-n t I 1 ,I .> 8 * -2 C‘ I ‘-I be 

considered. The tlse oi c~~ntamination levels kiL’i” rrieas1ure of 
corrosion rate may be invaiid because not all c 0 r-r-0 5 1 0 n c an 0 e 
removed wit.h a smear. 

7 3. It. may be desirable to prepare the coupons with a suriace grinder- to 
es!ablish a umform surface quality to e!imina?e surface quality a$- a 
fact.or. This may not be desirable however, if the surface qualities oi 
t.he coupons are representative of surfaces of plates under 
considera!ion. 

March 15, 1988 

SUBJECT: Sandingl”Car Wash Style” Uranium Plate 
Cleaning Tests Performed on l/26-28/88 - 
2200 psi Sprayer 

Three !eS?S were lh~le Wit.h t.1~ 22130 psi strainer unit.. The purpose of these 
tests was to compare ttie effect.iveness of a 5200 psi sprayer with the 500 
psi sprayer tested on 1:‘2 1 and 1,122/86. One plate was only sprayed for 9 
cnmpar~son wi?h t-he t/2 Ii88 test.. The the other was sanded with the 
orbital air driven sander and Scothbrite pad and then sprayed for a 
cornrjarison with the !!WSS ! est.. Additionally., a part of one plate *~[a:, 
we? sanded tcr chec!:: irtr cleaning effic.iency by :b;e? sanding 

The sprayer was repot-t.ed to be a 2200 psi unit.. The pressure gage mounteo 
on the Unit, huwever, indicated that ot’;j$ aboct 1X0 psi was actually 
developed. 

One major difference in the 2200 psi sprayer is t-hat the volume flow t-at.e of 

water was siqniiicantly hiqher than that of the 500 psi sprayer. The 500 i I 
psi sprayer generated apprcMmately 20 gallons of water waste for two 
plate test while the 22W psi sprayer generated aboiu? 6t7 gallons of water 
waste for two and part of a third plates. For one and part of ano!het- pi&e, 
t-he sprayer operator st.op:ed t.he spray as he r?.positioned the wand in an 
efiot-t !o Icotiservp ‘na!ei. In a closed system a higher ilow rate ~111 not 
lead !o mot-e waste. However, cat-e must be taken in the design of the water 
s?(st&rn to enSure t-hat the higher water flow rat.es can be handled while % 
F;E:-mit?lnq adequat.e uranium oxide settllngisepat-ation !ime. 
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The w8st.e water generated was analysed fur uranium oxide activity lpvel 
and partic.le size and the results are discussed in a separa!e rnemc~ 

Test 1 - Wet Sprau Test 

Both SideS of an IFH plate was smeared (12 areas, 6 per sidej befclre and 
aft&t- washing vi1 th the 2200 PSI sprayer. Contamlnaticrn levels wet-e 
reduced by abocrt 7 1%. The resul?s are shown in Table 1 and C;raph 1 belu;iu, 

P1at.e F394 
P1at.e Area 

Al 
82 

A3 
A4 
A5 
A6 
51 
52 
53 
54 
65 
5% 
Averaqe Lc5.215 

Contamination Levels 
Before Washing 
(r&ii 1 Q0cm2) 

4. I s 
365 
3.14 
Ei.413 
7.qj 
6.06 
5.47 
1.50 
0 9% 
698 
2.39 
2.33 
4.42 

Table I 

Contamina?ion Levels 
After Washing 
(nCi/ 100crn2:) 

2 11 
1 OC 
Cl.82 

1.52 
3.41 
1 98 
1.26 
0.54 
0.40 
0.5 1 
0.63 
l.ilcj 
1 27 

No air sampling was done because of the nature of the test 
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Yet Spray Test 
1/26/W 

8.00 

7.00 

c. ilo r&i -.- 
per 5.00 
100 4.00 
cm2 3.00 

2.00 

1.00 

0.00 
Al A2 A3 A4 AS A& e1 E2 B3 E4 E5 86 

Platr Area 

Graph I 

Test 2 Dry Sandinq.i’Sprai~Test_ .-- -_ 

Smears were taken on both sides of an IFH plate (12 areas, 6 per side) 
befare sanding, befnrr wsshirg, and after washing. 

The pla?e was dry sanded in the vertical orientation because of t-he 
reStriCtions on pla?e handling in t.he test spray booth. Those perfonmitlg the 
test wore 14ort.h half face respira?ors and personal air monitors. The high 
vc~lume air sampler was also used t.o sample the air. 

The air sample data is presented below from ?he samples taken 

Person 
Darby 
Miller 
High Volume 
Air Samplet- 

activity X I?f St.andard 
c 1.06 E- 10 uCi/ml < 106% 
c 1.65 E -i ::I uCi/ml (1 10x 

5.49 E -1 1 uCi/ml 59% 

The spray pattern varies with distance the nozzle is held from the plate. 
The pattern is fan shaped and is rather narrow, about. 1 ?a 3 inches as 1 
observed during the !est.. The angle of the spray wf!.h ?-e ‘:: 7 e c t. t. 0 the p 1 at. e 
varied as the wand was moved high and ]I]W to reach ijll ijt-eas af the plate. 

The results of this test we shwn in Table II and Graph llbelow 

Plate FW5 
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Plate Area 

;; 
A3 
A4 
A5 
A6 

;: 
53 
E4 
55 
56 

I 
1 

I 
I 

3efore Sanding 
:nCii lOOcm2) 

18.36 
31fi7 LL. >. 

16.35 
7.00 

7.8 1 

12.35 

9.52 
..) ,= 7 
,.u i 

1.07 

if.79 

5.0 1 

3.39 

A!;erage Levels _ -.r, 9 a-. 

Before Washing 
(nCi/ 1 Wcm2) 

17.60 
20 7 
2i) 69 
15.74 
1151 
22.65 
13.9 1 
15.64 
6.85 
6.85 
7.5(i 
10.48 A 

14.13 

4fter Washing 
:nCj/ 1(3tJcm2j 

1,73* 
0 7fi _., _ 
ll I’JL 
i:J.4lg 
(;i i 5 ii 2 
(g&q 
rj ,6 7 
1 3y=J* 
ig 6% 
3.34” 
0 43 
g&(J 

Missed 
spl:l!!; 

1 I.86 

- 7.. rJ i I..! 

8.5% 

7 ‘7 _, I 

‘Attribu!ed 10 missed areas - the average levels riot including these points 
is 0.59 tlCi,'lijl;i[,~(j~. 

Table II 

Dl?Y S AMDlNG/SPRAY TEST 

MARCH 27. 13.38 

25 .oo / - 

20.011 

nCi 

PQr 
15.00 

loo lO.# 
cm2 

s .oo 

0.00 + 
Al A2 A3 A4 A5 A6 El 52 63 g-j 35 E:f< 

PLATE AREA 

I&pi-l ii 

I t. ‘Y 3 5 ‘ji ‘5 1; 0 ?; 3l-4 2 =j!Jl-l ng t !I- ,I: 2 1-i f.5 e ci f t he*:.e t-e 5 t $, t h;j 1. e !a: e i-1 i f a 1 cl t 0 f ~;.;j re 
1s !aken,, the ‘Karid I:lf ?he sprayer cannot be relied upon t.11 clean all iarea<: ~:,f 
!he pla?e. E;rriev-r: in table Ii were taken in t.he desionat.ed areas of the p1at.e 
map, but In weas which looked clean A second group of Smear!; were taker1 
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In imix~ which immj ‘diritJ and provided fairly roncil~slye pri:lljf that. r,at ~11 
at-‘Bijs of the plate L’v’ere wlj!gjelj WI ? h the s p t-3 y er A ‘?y a nlj Ij i ‘i, 0 me jl) t-t ‘vv, t 1-1 
ml.!l?iple ~IOZZ~~S WoLJld Drwide better qssut-%v:e that. a]] are;jS of the p1af.e 
wet-p clm-ied. 

LiIlQSe ccrntatrtina!i!:~n !e:!E!l$. ‘Wet-ij rxO~i:etj by abaut 93X of the three 
i3!derlcked areq$; are nnt considersd and by about 90% if t.hq are cctn$;idereij. 

Test : Wet Sanljitlg:‘Spt-ay 

Wet sandinq was done an me side of WI IFH p1st.e over fw~r of the mapped 
pla?e wPask The bo?tcrtn ai the spray booth was use tit detwtnine how much 
of the piat& WBS ssnd~d !ci prevent spresdinq l3J l&er\ wat-er ofi of the 
table. 

ht-lrq t.hls !est it WBS noted that the orblta] sander WWJ~I~ throw small 
quant;!ies of witer B short cjistance away it-m-n the sander. The sl~w,w of 
the sander operator :fiefe 5pracJed wit.t-1 small traces of LIO; isden cw;3t.er It. 
WB:; a1s11 nuted that the m~det- ‘*iu’$:; not always held flat against the plate. 
This ‘YYBS due in pat-t t.i:k the awkward pllsjtion the sander operator stood in to 
reach the plate. The sartder tended to throw water when it was not held flat 
against. the plate. 

In earlier tests;, abmt. 90 se~~c~nds per side vm the !ime spent sanding 
plates. Iri !his test. about 5 minutes ws spent ssndirlq about t.w,li-?hirds of 
one side of the plate. 

The results of this test are given in Table ill below. 

Plate F943 
Flste Area Eiefore Sanding Before Washing After Washing 

(Kii 1 OOrm2;l (n[:l,i 1 (:,c)cr$) (,&l:’ 1 (l&t-$-;i 

;: 
4.56 23.18 g.‘?l$ 
5.69 21.311 <I.‘;6 

33 5.69 24,2ij Q.40 
54 27.75 31.41 i iJ.ijT 

Average 10.32 25.09 I 2.59. 
Levels 
I Th!s smear- WB!; \.jEi-1; prooablq taken from a spot rfliszed by the sprs!iet- . 
The average levei di::counting this t-esl.llt is 0.48 nCi.i 1 fiWr$. 

TatlIp. III 
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YET SAN@ING:'SPRAY TEST 
l/28/88 

30.00 

25 .QO 
nCi 
per 20 00 

,'g; - 15.m 

10.00 

5.00 

0 .oo 
B2 B3 

PLATE AREA 

Graoh III 

The contatnination levels noted before washing (after sanding! in the wet 
test are COtlSiStatltly high and also some of the highest seen to date. This is 
attributed to tL2yo factors 

1 The lunger time spent by the sander operator on the plate and 
2, The Smears taken for this test wet-e wet-. Wet smear-s har;e B 

be??er cnllection effic.iency. (The smears were allowed to dry 
before t-hey were counted.) 

C CI ri c 1 IJ 9 j 0 r-1 5 

The 500 psi sprayer reljuced loose contaminat~un levels by about. F;i:$. TimiF 
2200 psi sprayer reduced levels by 71%. Both cif these results ‘wet-p 
abtained before it was discovered and verified that. areas crf t-he plates c.nuld 
be missed. It appears that the higher pressure sprayer 1s mllt-e effeIr:tive at 
cuntarnina?iot-1 removal. 

TOP dry sandingjspraying test with the SC@ psi 
iGntarnination levels by about 

sprayer t-eijilceij 
76% while the 2201:~ psi sarfderisprayer 

lcombinatiun reduced leveis by about 94~. 

iii-y sanding in the vert.ical position coirld bijld up !a vet-y undesirable levels 
after B few PiCiteS are sanderl. Dry sanding in the ver?ical positil2ri is not 
consiljered an acr,eptable sanding metholj. 
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Wet. satilling in the horizoni3i piate is much more desirable than dry sanding 
trecause there is far less poten?ial for DLI dust ?o become airborne Jr-1 every 
dry sanding tes? except the first one when low volume airflow n-~or~itl:trir;g 

devices were used, measlurable dust was found (Due to manpower stiot-tages 
on the day of the wet sanding test, no air sample ‘were t.aken. The North 
HEFA fll?er respira!ors were worn as a precaution) 

Wet. sanding followed by spraying with a high pressure sprayer is the most 
effective cleaning method tried to date. Contamination levels were reduced 
by about 9% although it is not known how the longer sanding time affected 
this outcome. The much reduced potential for airborne activity generation 
makes this method most desirable found to date for cleaning uranium plates. 

As noted above,, small quant.it.ies of water were thrown as far as 10 inct-les 
during ?!le col!rSe of the wet sanding test. It would be prudent to have the 
sanding operator and o?hers in the vicinity of the wet sanding operation 
wear additional protective clothing in the form of tyvek sleeves, face 
shields and hoods or hair nets. These items would protect workers from 
Water spray which could be thrown frcjm the sander. 

March 16, 1988 

SUBJECT: DU Coupon immersion Test - February 5th to 
I8th, 1988 

Eiackyround 

This test was conceived and performed in order to determine if DIJ ~~toul~~ 
corrode when immersed in deionized water. It has been suggested that. it. , 
may be possible to remove some elemental metal in the process.of wet. 
sanding Uranium and the propused wet sanding and water spray boot.t-1 migh?. 
colle~:t the eiemental uranium generated by ?he sanding process, I? WBS 

feared that when this elemental metal is eventually dried during ‘?vaste 
water WoCeSSing, the elemental metal could burn and start a fire. 

Test Preparation - 2/5/88 

Two coupons of CJU wet-e scrubbed with Scotchbnte pads and alcohol. Une 
coupon iF 1009) was a 114” DU-Nb alloy and the other (F992) was a 118” DU 
coupon. 
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The DIJ coupon wa” 3 silvery in appearance at the beginning of the test. The 
iXi+& alloy co!rpon :;‘1a:. si?‘! cry but had pi?s from which oxides couid nijt [le 
rnmple?ely removed. 

%e two Coupons of DU were immersed in deionized water. The beglnnlng 
CX~t3nIinatlCUI level or! ?he DiJ-Nb alloy coupon Was I:I i5 n[j :3~~; ?.h? 
co~l?aminatlon level on the DU coupon was not det.ectab:e. 

Firr.t Observation - z/8/86 

The COllpUnS Were Checked for color change on February 3t-h. The DU coupon 
b'3S Clr3tl!~eibrCitl~e in color and !he DU-Nb alloy coupon :rYas ye]low,/‘bron=e. 
The p!ts on the DU-Nb alloy coupon had become very black relative to their 
appearance on Febr-uary 5t.h. 

Second Dbservatlon - 211 g/S8 

T 1-j e ::: t2 t; ; :I r> ~2 *,$ r 1-e t~e~~O\~e~! from the water on February 18th and t.he 
fO!il:i’Wi:rg otise~-!~ijt~!~tl~ ‘*+{el-e rcjij!je, 

The DU ro~~~pons had a brscc t I 4111 bronze Color with a light gray wash. Some very 
smaii pits C-v l/lfs’i of black oxide were apparant and these were surrounded 
by l/4” rings of olive green oxides. A smear was taken on each side of the 
Cl-l coupon. The srnears were medium gray in color. The ac:tivity found on 
these smears was 0.42 and 0.51 nCi. It was estimated that L 5% of t-he 118” 
cix!pon was ~x~veretj i&ith these oxides. 

The DU-Nb alloy coupon had much more oxides in general. 50X of one side of 
the ~coupon was completely covered with olive green oxides which seemed to 
he present in circles concentric wi?h the large pits noted at the heginning of 
the test. The black cen!ers no longer appeared as pits but the black oxides 
were mounded up above the surface of the p1at.e. These hl ack oxides 
appeared to be very loose. The reverse side was similar except that. only 
20% of the area was covered with olive green oxides. 

The smear color on the DU-Nb alloy ccupon was cllive greerl.i’yellowllight 
gray. L‘ontaminat.ion levels on these smears were 12.63 and 0.47 nCi. 

There was some similarity in the appearance of the pits on the DIJ and Du-Ntl 
alloy rcupons excep? for sires and areas as described ahove. In a 
comparison of the areas not covered wi?h oxides on these coupons, t-he DL!- 
Nb alloy actuailq looked better in appearance; that is, the back oxide *,+iash .- 
on the bronze was much lighter ?han that noted on t-he DU colupon. 
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Conclusions 

This test shows that elemental uranium dc~es a~~di~s in water T 1-1 e 
currasinn rate appears !rJ be a func?lon of the surfwe quality t;ecausp 
cw-rosion was m~7st. intense in ?he pi!t.ed areas The smoclth areas did 
oxidize hfjwe*aier., as was evident by the color change ;n those areas. 

This test was performed in deionized water which sa! virtually undi:,turtled 
for the duration of ?he test. The water whic!i drains from the spray bol:it.h 
will be very aqltMed and will 1nt.rcudwe more n:xygen Into the collectlw 
tank as a restul!. It 1s very probable t-hat corrxsion of any elemental uranium 
which enters the coliectioti tank will be accelerated because of !he 
presence of even higher levels of oxygen created by agitation. 

Based on these findings, there should be nn reason !a expect that small 
pat-lt.icles II! E!iE!etIt.al !1t-sriii.im which are WiW/ed tlrJ sanding and d~-a~~~ to 

the collection tank Will remain unoxidized and start burning when they are 
eventually dried. 

March 18, 1988 

SUBJECT: Corrosion Test in Dry Nitrogen Atmosphere 
__-__-_--_--_-_____-____________________~~~~~~~~-~-~~~--~----~~~-~~- 

The purpose of this t~est was t.o determine If urani!rm corrodes in a dry 
rii t.rogen a!mosphere a? normal rclum temperati-it-es. Since uranium corrcision 
in air is readily ider,t;flabie bij ~1 ;-apjd ci;;al- ii;ar,g,z, It. :i;‘as assumed ttia! 
cuntamina!?on smews would not. be rqquit-ed ?c, determine if ?he luri3nl fun-1 ii;::; 
5 orroded. 

Test Preparation 1/ 19 and 1/20/‘8S 

TWO !Kanilum C’OI.J~CWI’; were scruttbelj w-t t/-c? aft.en]oori [of 1 / 1 I?/@& wj t.}-1 

Scntchbrite pads kid alcohol to remove all oxides !ltie coupon (Fg5l2] 1 lE;“X 
,‘-I” i:’ .L ,3” was a C1l-l coupon and ?.he ot.her !:F 1 [IQ~) ‘.x89 ;3 1 /L$“X 2”x 3” @lJ-fdb 

alloy caupon. 

Eoth cccupons were silvery it-1 appearance. In addi!ion, the DLI-Nb alloy 
OXlpOtl had Ct-e~i~:es ioritainirq black n:xides whii:h c~~~jd not be remorqd. 

The coupons WerE left in ambient. air (?~s”F,. ?7$ R.H.) overnj$t and were 
checked in the morning. 
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After si??lrtg over-nigh?, (soproximalel y 16 hclurs), both c:~~uporfs f-lad taker, an 

B bronze color. The DU-Nh coupon also had B light gray ‘+ij!:,h of CI:I~~,I- 

Both CoUpOnS were resrrubbed with Scathbrite and al~:onol and viere 
lmmedistely placed in B plastic bag. The bag LVBS almost Cornplet.sjy Sesled; 
ij slight cqening was !ef? in the t-Ctp Of the bag t.o permit. pgsi?j~.je fl[l~~i I:lf N2 
q a s lj IL.!?. 1) f t5e tq ihe N2 QBS flOY$ into the bag *~iiij*s set. at 2 (j.5 lpm for 
apprnxlmat.ely five minutes t-0 purge ail 02 from t!-~e ba5. The N2 fi~l~Y~ ,;y ij s 

then Se? to about. 0 1 lpm for t.!ie duration of ?he test.. 

First Qb:;eryatlor, 1 /‘z~;2/;38 

The Coupons WPre 1nSpeCted t.hrough the bag, they +w-e not remwed irony 
the fq2 atrtlO5phWP. The COlUpC!nS were St.!!1 sjlveyy in Cl2lor, they had not 
changed in a~~peararice from the day they M’ere loaded into ttle bag. 

Second nbset-vation 2!4/88 

The COUpOnS ‘were inspected and ?his time they appeared to be noticeably 
blackened. The coupon~~ 3 were removed from the bag and it was confirmed 
that they had corroded. it is not kno;Ain If the corrosion ‘vyas lJN2 or UIQ. 

Some checking was done to find if t.he N2 wpplq had been interrupted. It. 
WYS discovered tha? over the areceding weekend,: the N2 dewor had several 
low prcsure alarms. TR? demand for N2 had increased due to home 
operation with the test. beam CryoSt.at.. The PI2 SySt.em at. NWA is Split. into 
S? least two headers and the pressure it-i ihese headers c:Bn be adjusted. 
There is B good possibility that the header used to feed the test. bag ~9s 
isolated. The end resul? is that the coupons may halve been exposed t.0 ait- 
for several days. 

C.onclusinr1s 

B%Sed On t!le first ObSerV3?iCin, it. is s!u:::pel:!ed thfit. cc~rr~~:;][q-~ is arrec;t.elj jr, 
the N:! atmosphere. The results, however, are in rll:r Via!J considered 
COXlUSiVe. The !eSi sh!:iiuld be performed again for 511 extended period clf 
time ~Severa’i weeks) wi?h in unin?errupted N2 supply tl:i corjfirn-1 vihEth?t- ,jr 
not corrosion occ!urs. 
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March 2 1, 1988 

SUBJECT: Uranium Oxide in Water - Settling Test 
--___-----_--------_------------------------------------------------ 
The purpose of this test was to determine the settling ra!e of uranilum 
oxides in an undisturbed column of water. 

Tes? Preparation 

Cn 3:?3/88, an IFH ~!mnium plate ‘MIS hand cleaned using a Scotchbrite pad 
snlj water. A lead brick ~3s used !O ~pp11~ press!rre to t.he pacl to p~-l~~ilde frst- 
aggr,,,I % -. _ Y--W rleaninq of the p1at.e The Scotchbrite pad oaf rir,::ed “clean” jr: c 
a psi1 of wa!et-. The nail w;js ajso !.cmj to c;ollect. ijelgr,ized water used t-0 
rinse ?he ClLl plate aft-et- scrubbing. 

Severai galions of water were coilectelj and t-he coilectelj water ~8s 
heavil!j loaded wl!h black o:xides. 

The water was allowed to settle over the weekend. On W/88, the 
supernatant (about two ?o t.hree gallons} waz collected from the pail. About 
325 ml of water/oxide mixture wdS removed from the bottom of the bucket 
The activity of the supernstsn? was found to be 2(:r pCi!‘ml while the settled 
tnixt~ure act-ivi tq was 5,420 pCi iml. 

The !ank WES marked a? levels I?“, 6”, 12”,, and 24”, the 0” level being at the 
wstet- slut-face. 

OrI ~~~~~~~ 9 “fjshtsnk” ~” X 6” # 36” w%s filled with ljeionized water to 
about 28”. The water in the “fishtank” was crystal clear The 325 ml 
mixture of LlO2 and water was slowly poured into the column at time T q 8. 
Due to the inertia of !he oxide mix&e from pouring, a blac:k inverted cone- 
like shape developed in ?he column to roughly the 16” level After just a 
few minutes the column was entirely blxk and opaque 

Data Collection 

5 ml samples were taken from the 6”, 12”. IS”, arjrf 24” levels at. 15 jfiiniut.e 
lrIt.WValr; from T = 15 rninu!es until T = 2 hours The four samples were 
taken again at T = 4 hours,, T = S hours, T = 23 hours, T = 50 hours, and T = 77 
hours. At T = 150 hours , samples were tali.en at the 6” ! 2”, atid 18” le~0215 
only. The “fishtank” had ijeveloperl i3 leak so that. the 24” level ;iy~s not 
a&lable. 
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In addltlon Tao the 5 ml samples, 250 ml samples were taken for particle 
size analysis at the 6”: 12”, IS”, and 24” 1 eVelS at T = 24 hours. These 
samples were checked only for 3.0, 1 0. and 11.S ~ml particles. 

At T = 150 hours, a 250 ml sample for particle analysis \rvas taken at the 9 ” 
Ievil c t.he coltumn ‘;:i’as only 19” at this pojnt), This sample was checked for 
1.0, O.S,z !!.E,, i:I 4, arid Pl k1.m part.icles. 

A 250 ml sample ‘#/‘ias also taken from :.he supernatant collected in the 
second pail and analysed for 3.0,. 1.0, U.S., 0.6, 0.4, and 0.1 um particles. 

,411 ritlSe M’BtW irom the ColkCtiutl of samples ‘was retained in a second pai1 

for possible reuse 

5 ml Sample Resu1t.s 

The sample data i:’ 
i;;.betow. 

Sample Da!e 
Number /Time 

1 

2 

3 

4 

5 

.&$i8S g: 12 

3/S/88 9: 15 
3iEijS8 9: 16 
3ji3iifiS g: 18 
3/s/ss 9:x 
3/8/SS g:‘27 
3/S&S 9:2’3 
3i8iSS g:31:, 
3/8/8S 4:JO 
3/8/8S 942 
f.i’&‘3~ g:42 

3/8&S 9:45 
3/8/88 955 
3j$jjgs 957 
3/8&S 959 
7 f 7, ,’ .- ,-, 3 : cl, dc3 1 il:O 1 
7 ‘&A38 .-.a ,* 1 r:~: 10 

3,“&.‘c5S 1 Q 1 1 

3/8/8S 1 cl: 12 

3!8,‘88 10: 14 

!isted in Table 1 and is presented in Graphs I through 

Size 
i m I ) 

4.7 
4.4 
5 
5 
5 
5 
5 
5 
4.95 
5 
5 
5 
5 
4.‘55 
5 
5 
5 
5 
4.S5 
5 

Depth ~Flanchette 
(inches) 

Activity 
Number InCiI 

6 3 

12 ; 
16 4 
24 5 
6 6 
12 7 
1s 8 
24 s 
6 10 

12 18 i: 
-7. L4 1 7 
.- rJ 1; 

1 L 3 15 
18 1 6 
24 17 
6 18 
12 19 
18 20 
24 2 

0.43 91 
0.42 86 
0.44 88 
0.4s 96 
0.43 86 
0.43 86 
0.44 88 
0.47 94 
0.38 77 
0.4 1 82 

ii.43 86 
0.47 94 
0.38 76 
6.35 71 
il.40 i3 I,? 
Cl.43 S6 
0.37 74 , 
0.34 68 
0.37 76 
0.40 E;fJ 

Sp. Activity 
pCi iml 
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Sample Da?e 
c’7- 
.-I 1 L e Depth Plancheiie Activity 

Number :‘Ti me (q-1 i ) Cinches) 
$4. Activity 

Number (nCi) pCiitn1 

6 

8 

9 

i) 

1 i 

12 

1 3 

14 

3/8/88 l&25 5 
3/S/88 lo:27 495 
3/s/ss 10:28 5 
;i’siss lo:.30 5 
3/‘8jSE 1iJ:40 5 
3,'8/88 1 !I:41 5 
.38/‘88 1!:,:43 5 
3/Sj88 ! 0.45 5 
3&“&3 l(!:c;5 5 
3/'8/88 IO.57 5 

3/8/@8 lo:57 4.9 
3,'8188 1 I:00 4.95 
3/8/fiF; 12:5g 5 
3/8,m8 13:Ol 4.95 
3i'8'85 13:(13 5 
3/8,&3 13:()4 5 
3,8/88 16.39 5 
3/8,&S 16:40 5 
3i8/88 16:42 5 
3/8i8S 16:45 4.6 
3/9/5’8 8:OO 5 
T:g/8s 8:03 5 
3:&38 8:05 5 
3/g/88 i3:+7 5 
3/g/88 lij:Og 4.95 
3/](l,&fi 10: 11 5 
3;1$/88 lij:13 5 
3/ 10 j88 1 (I: 15 5 
3jl l/S8 14:lrJ 4.9 
??I j/88 j4.21 5 .-.. : 
3/11/‘88 14:23 5 
31’11158 14:24 5 
3i 14i88 14:06 5 
3/ 14/88 1499 4.65 
3/14/SS l&.$12 5 

6 

12 
1 8 
24 

6 
12 
18 
24 
6 
1 I, i 
18 
24 

El 
12 
1 8 
24 
6 
12 
18 
24 

6 
12 
18 
24 
6 
12 
18 
24 
6 
12 
18 
24 

b 
12 
I8 

22 

23 
24 

25 
26 

27 
3 

29 

30 

31 
32 
33 
34 
35 
315 

3-i 

39 

40 
41 
42 
43 
44 

45 
46 
48 
4g 
50 
51 
52 
53 
54 
5.5 
56 
57 
58 

Table 1 
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(I.36 
0.33 
0.37 
0.42 
a.33 
0.34 
0.36 
0.36 
[;I,32 
1:t.3il 
Cl 32 
0.36 
0.23 
(I.31 &U 
0.27 
0.26 
0.20 
0.20 
0.20 
0.20 
Cl. 10 
0.10 
0.10 
(3 : ij _ 
0.0s 
0.08 

Q.07 
$1.1:17 

fj.124 

0.05 
005 
0.05 

‘.J U ;i 

0.02 
lJ.(j’; 

7 .: 
-7 0 i 
74 
54 
66 
68 
32 
7 3 
;; 
60 
65 
73 
46 
46 
54 
56 
40 
40 
40 
43 
2(j 
20 
20 

A 2 I.! 
16 
16 
14 
14 
8 

^ 

I; 
1;) 
4 
4 
6 



pCi 
per 
ml 

?IrMxn Oxide Se?tling Test 
Data After First Eqht Hours 

31’8 jS8 

01 4 
0.00 1 .oo 2 ,fio 3 .oo 4.00 5.Ol:i 6 .lx 5 Ijo 8.00 

Tirnr [Hoursj 

IGraph I 

Wanium Oxide Settling Test 
3 :‘5; ,: ‘;:::; ‘0 3 ; 1 4 ,je:g 

100 - 
90 : 9 
81) . 3 . 
70 60 -- 8 . 
50 * 
40 i l $ 

Data Points From All Levrk 

50 
20 l 
10 8 

d 
111 t 

I 

0.00 2r3 .I:$ 40 00 60 .oo 80 .oo 1on.oo 120.00 lK.00 160 

Time iHours) 

Graph ii 

.oo 
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Urxdum 0 side Settling Test 
3,!8&8 t.lj 3,14/@8 

6" ;ptel [j.jta 

100, 
90 $ 
80 ; 
70 ,?: 

pc‘i 60 ++ 

per 50 

l 
ml 40 l 

30 i 
20 
10 

i l l l 

o*, 
0.00 20 00 40 .oo 60 .iU :2!!.5l3 lljO.00 120.00 140,i:rir 160.Olj 

Time (hours) 

Graph I! I 

?‘rariwn-i Oxi& Sc!tlirq Test 
3/8188 t.ct.~/l~:~g 

12” Data 

70 .+b 6.0 - 
PCi 50 l 

;; 40 l 
30 F 
30 1 l 1 0 l l 

0 4 , 

0.00 20 00 40 .oo 60.00 80.00 100.00 120.00 140 00 1 &O.OO 

Time (hour:! 

Gt-aph IV 
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IUranCm OXI& Se!tling Trs? 
x/g,& tlj .:i14,'88 L 

18" Level IMa 

‘30 ) 
$0 
70 
i l-l t 

PCi f,:, l 
.L’ _ 

c; 48) l 

30 i 
20 ’ l 

10. l 
4 

l 
09 1 

0.00 20.00 JO.Oil 60 00 80.00 10000 120.00 140.00 160.00 

Time (hwJr5j 

Lb-anium &Me Ss?!lirq TM? 
3;'8/8$ to 31'14,:$8 

24" Level Data 

100 L& 

80 
t 

pci 60 l 

per 

ml 40 I 
l 

20 l 
l 4 

0’ L 

0.00 1iuX1 20.00 30 .oo 40 DO 50.00 60 .QO ?Q.QQ 80 .r_10 

Tit-w i:hcalt-sj 

250 ml Sample Results 

The results of the 250 ml samples we shown in Table 2 snd in bar graphs 
tlei I:“.p(. 

GCiph Yl I sh0ws ishe relat.ir;e quant.jt.ie:: ijf 3.12, 1 .O afrd 0 8 grn particles a! 
?he fi", 12", 1iY', ijntj 24" leyels at. T = 24 hatArs 
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Ssmpie Filter Size Date Level Activity SlYACT. EA. Q-0 jj 
Number Iurn) /Tl me (in.) CpCI) 

43 3.0 3/9/m 8.W 6 170 
43 1.0 3/9/m &GO 6 1990 
33 0.8 3/9/m &GO 6 170 
44 3.0 Y?i’88 8:03 12 250 
44 10 3/‘g,!fii3 5:03 2 2 I] 7 t;J 

44 g ,a 3;‘9 qzJ5 g:rJ I 1 3 tEl0 

45 3.0 3/&s & 1; 3 IQ (j 
45 10 3/9&8 8:05; 18 2250 
4s ij 8 3&/88 8335 113 140 
4fj 3.0 3/3&i 8:07 24 260 
46 1 .o 3i9/8S E;:o7 24 255;63 
4EI 0.8 7!Qiq0 J, _. , ILLI i3:07 24 190 
47 3.ij =Ji’g,iEjg 7:56 6s 20 
47 1 .o 3/9/m 756 6” 320 
47 0.8 3P3/86 756 5” 300 
47 Q.6 3&!88 7% 6, 1780 
47 0.4 3/3i8S ?:56 5” 530 
47 Il. 1 3&%i3 7:56 Et* ‘280 
59 1.1) 3i’l#Ei8 14:25 18 480 
5 3 0.8 3/l&88 jLj:22 18 1 7ij 

59 -_ 0 6 
5’2 G4 

m;g 
7 ,? 

yy!; 
2 

1; 300 
100 

59 cj ; 31’14188 1425 16 110 

E;* - Bl.icket 

Table 2 

!pCi,‘tnl? (pCi!rnl! Act.ib’1t.y 
0 6FI 
7.36 
0.68 
1 .cio 
8.28 
0.73 
1.;; 

9.00 
11.56 
1.04 
10.32 
0.76 
0.08 
1.28 
1.33 
7.12 
2.36 
1.12 
1.92 
O&E; 
1.20 
0.40 
0.44 

9.32 

IO 

1076 

12.12 

13.16 

4.64 

2 IQ 

2 (11 

-2 (J 

‘-J 3 Li 

12 

6 
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Ur3nium 0~4~ Wtlmg Test 
Particle Size [b+t-mination After 24 Hours 

3t f,“, ,2”, 18” , .3nd 24” Le,+]s 
‘s& :%a 

5 grn 1 flm 0.8 T pm1 pm 0.9 3 L\rn 1 pm 0 8 3 pm 1 pm 0.8 

6 ,, Leve~-m 
pri Urn :!m 

1 2” Lp,yl 18ULeveI 24” Level 

Graph 9'11 

braph ix :Shi:lN5 the pat-?iiie size a! the ‘2” level at. the conclusion of the test. 
It. wij:; i3s:;r.it-rjed t/-jijt. the 5 G &WI particles would not be present and wpt-e not 
specifical!y amlysed. 

&?nium Setthg Test 
Frticle Sire Ar&sl: .3t 03” Lr-y+l 
ai htclusion of the ied 3; 14 &8 

2 
1.8 
1.6 
1 .4 

pi31 1 2 

pet- 1 

ml Cl 8 

0.6 

0.4 
0.2 

Q 
1 V.m 0.8 pm 0.6 pm 0.4 vrn 0 1 pm 

Graoh v I I j 

Q-aph ! X sh,y);s t.he cmrentt-stions of particle sizes I:I f the rrlaterial no! used 
in the colut~~t-I test but. genera?.ed brj Wet $mcreubtt!ti!~ the plate. The sampie of 
the:X piZ!rtiC!E CWl9 i?Wri ?he twcr to t.h-ee iJijl]ar~:~ fif slqernatsrt? A t-oiA!gt? 
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U,!le55:,, ij5UUY11~~~ that. these piirt.icler were carl(.erit.r-at.pd in t-he irfltlai 325 i 
ml pcwr snd did no? pvpt- settle dwirq the test., ,w,ouid t,e that. !ties,5 ;:, I;%:. 
?ir;uld be prezen? at. about 75.T of t.ne concent.rstlon!s *:hi2bvn in 13rsph 1::; Thjj 
is ati incremental increwe above the coticpntVati~ns present b!.:t. rij:,? 
Identified ln the filt.er- papa- ia?alijsis ~I~IJJ~W~ shove. 

Particle Sire Anal!lsis 
Supernstant From Bucket or Test Oxides 

ijrr,erjt~aj For ‘:ett.lirq yes?. 

8 
1 

7t 

6 

F’CI ‘; 

per 4 i 
ml 3 + 

2 1 i 

0 
ii .6 pm 0.4 ',lrih 0.1 pm 

Graph IX 

C.ot-ll~il~siIjfiS 

The ~IIW end 116 ?he t-i3!Iqe of partil:.lgs produced by wet. 5 t ii d i n g i 5; ij tt III IA !. i:‘l 1 
L1.c based !>n t.\-te f~lr-!fl d9. ,, a3 &Xd 8i~t3HT?elj! bei.sf$e~n the fi1f.e~ paper analqsj:, arId 
5 ml sample t-esul t. from the supernatMit (SW t-able 2). Earlier te:i,t:: 
lnalcate that. 1 uri7 pal-t.ioies are at the 1iJw end of t.he f-ijtjge of par!~cles 
pmJU;erj tiy 1j;i-J smjifq. 

~~ifierences in specific act.js$jt.$ found bet.~+pe:~ f.P:e fi’t.er pi3iier ar:,j!l,::,i s;,i: 

the 5 ml samples nt ear-!-: of the i~y.$- ie:;els at. T = 24 f;gl:rs (sep T&I]? 2) 
indicate that 8s much 8s 50% of the ac:t.ivltq ili the :iys,.ef .- t - - i!? ijiJe to p~[-f.l[.!px~ 

smaller than 0.8 &Irn. it 15 unfartunate that. rlc! sr!alyses were done fl:lr 
smaller psr!icle.: at. T = 24 :~gr:. T/-I;; ::tji;i.j;d LIP ~j!jr~e ijs :,CI<I~I ;35 :.i‘;fi 
oppurtutiltq to do ss pt-sent.:, Itself. 

i~.C~tlclu$iotis tu be +-wri regar-ding set!] jrq rates 5r-e left to thuse desl!;n!ng 
the +atei- c<ilject.i:I;I: a:q:;terrl 
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93 
94 
95 
% 
97 
98 
93 
IO0 
101 
102 
i73 

: 14 
1-r . _I 
: F,? 
157 
IO& 

!“9 

I!@ 

III 

112 
I13 
1!4 

II5 
116 
117 
118 
119 
I20 
I21 
122 
123 
124 
I25 
126 
127 
12a 
I29 
130 
131 
132 
I33 
134 
135 
136 
I37 
13.3 
I39 
140 
141 
142 
143 
144 

*‘Ic)cIc uzRR”1O~(C’)‘ *Hx *~lll*w (M, 
5 

49 
5 

49 
49 
40 
5 

49 
49 
49 
4 '> 
5 

fl 
4e 
40 
5 

46 
48 
47 
5 

49 
49 
5 
5 
5 

49 
49 
49 
49 
5 

49 
4.9 
5 

4.9 
5 
5 
5 

49 
5 
5 

48 
5 
5 

49 
5 
5 
5 
5 

: 
5 
5 

6 3ff7/ati026 0.33 
12 3ll7/05a26 0.37 
18 3/l l/56 9.?0 038 
24 3/ll/W0.j0 5 35 
6 j/r7m lITi49 029 
12 ?,'I‘I;Pe I'C5l 02 
I J j/I 7/g 135: 02? 
24 3ii7/6E1055 03c! 
6 3/17/M I233 3.26 
I2 3111/85 I:34 02; 
1.4 j/!7/89!2jh ?:7 
;‘.I 3/!7/9PI:3b 0.X 
li j,!?/pq i-15: )25 
I2 3/i?i83 1443 ,) :- 
I4 3/17/M 1442 024 
24 3/17/8R 1444 026 
6 31 I l&9 I6 25 '1.2' 
I2 3/17:881626 0.23 
18 3/17/M 1627 0.22 
24 3/17/m 1630 023 
6 31 I1106 20 27 019 
I2 3~17/66.21).29 0.20 
I8 3/11:3S2034I 0.22 
24 3117te62033 0.22 
6 31 I w?d 6.20 017 
12 3116/88621 0.17 
I8 3/10/666.23 0. I 7 
24 3ll6100625 017 
6 31161R0 10.32 015 
12 3/1a109 1033 0.14 
1.3 3/18/88 IO3 014 
24 3/1B&31~36 014 
b 3/18/88 14.32 0.14 
12 3i I d/%a 14:34 014 
lb 3l18160 14:35 0.15 
24 3118/&314:37 015 
b 3/1a/66 16.21 0.13 
12 S/161&3 16.25 014 
IS 3/10/M 18.24 015 
24 3il6f&3 1.326 014 
6 3t2ll86824 007 
12 3/21.'60825 007 
I8 3l2llQ68.27 00.3 
24 3~21f86829 008 
6 3/211001439 0.07 
12 ~i2liP.3 14.43 007 
I.6 3/21f881445 006 
24 3.fztfaa 1447 007 
b 3/22/88&40 007 
12 3nm a.42 006 
IS 3n2/&3844 006 
24 3f22168.946 007 
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Comn LD 

F 1006A 

F1014A 
F1015A 
FiOi6A 

F992A 
F998A 

F 1002A 
F i 004A 
F 1005A 

FI007A 
F 1008A 
F 1009A 
FiOlOA 

First Smear Second Smear 
Before After 

0.03 25.48 
Before After 
0.23 1.45 
0.20 12.04 
0.79 0.58 

Before After 
0.00 6.66 
0.01 32.09 
0.01 10.69 
0.02 13.38 
0.00 771 

Before After 
0.02 1.97 
0.02 3.23 
0.00 4.7 
0.02 11.65 

ScrubberJ 
Yes/So 

NO 

No 
No 
No 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

ioupon 
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DU 

DU-Nb 
DU-Nb 
DU-Nb 

DU 
DU 
DU 
DU 
DU 

DU-Nb 
DU-Nb 
DU-Nb 
DU-ND 
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Fermilab 
t-larch 23, IuifiEi 

DRAFT 

SUBJECT: Corrosion Test in Dry Nitrogen Atmosphere - 2nd Test 
--------__--__-_________________________---------------------------- 

The phqjose oj this test WBS to determine if uranium corrodes in a dry 
ri;ti-iOCjeC atXOsphEre at normal room temperatures. Since uranium corrosion 
in air is readi!; identifiable bq a rapid color change, it was assumed that L- 
CO~ttERiir~r3t~!::ii smears would ticrt. be required to determine if the ursnium hard 
cot-rijde;j. 

rest, F?-ep.~[-~f.;ori 3; 1 J 

T:-!e CCI.ID:IRS \V~W ~:;~~-l.jt~tte:~ :,hj;!h Scot}-&;-ji.e FJ~I~ ~lc!jf~lj! grit y:e;-e 
1 t-r.1 rr’, e 81 : i . ,?eil; CII~CEII it? B p;ast.ic ttaq. 7%~ tlaq *~~*i~‘~, sjr[~~~St c<tr~~,ief.p]; :;e:2j&, 
,j sli3Ji-l:. I:lpenir?g L!‘$S left. !r; t.+ top of ti-te tr; I y to pti:-l-iii ? pi!5 i t; !;g i 1 ow 0 i I’d2 
gss out oi the bag The N2 gas flow into the bag was set at. :::bo 0.5 jpm fijy 
approxi mi3t.ely fourt.een minutes; t-0 purge ali II;2 irl:o-rl !t-ip [I;~IZ The /dz iji::vy 

VU’BS t.heri %i. to ab&~i. (1.5 lpr;; for t.f~ di.jl-at.il a:n 13 tm test. 

The cnj:j>l:i~l~. ..(ypi-e iF.c-#- -.’ -I .s,4.tti #.t4 through the hg.. _ ._ t.hey were riot remur~d irorfi 
Ihe :.I= atmospi-~ut-e. The C!:ii.lpO;iS we!-? tiron:* iri [.l:ilr:ir rather tf-istl gi$ef-. 

secljr~!l i-CL!:.-. -i ‘Pf-+at.)ijrl z/z3 

The coupons were stilt tmri~e in a~peat-awe. *~rrlear-~ wet-e t.&firl ~r-1 bll;t.h 
sides of these coupons. 

Three 5U coupons were scrubbed and were left in air from 31’1 1 /Mi until 
3/23i’88. These coupons were compared to those kept in the N2 purge during 
the test. These three coupons were very black compared to those left in the 
N2 purge bag. Eased on color, it appears that the coupons left in air were 
rr-icrre o:~:j cii wc. Ld- 



Smears were t ai:: eri ori esc 1-1 side of the two cQupi;n$; in ttie 142 t;ijg nnd 1:1ri 
e jC!l side of the i:f~upfX7S left in air. No SmeijrS were taken at tkie bqinning 
of t.hfl test since the test was intended to be calorimetric in nsture. The 
results of the actual smears w-e listed below. Typical contatninaticln level 
values for scrubbed coupons are given as tieginning level values. 

Coupon Number 

FW3A 
F9’39B 
FlOl 1A 
FtOl 15 
F! Q[(i&. 
F 1 (;l(lr::;i6 
1 i $(j 1 fi 
F INI ; 5 
F 1 !:,fiz+?, 
F ! QgIE; 

Eieginning Level 

0.02 
0.02 
0.11 
0.1 1 
0.[)2 
Cl Q2 
.i .-. .-, LJ I..! 2 
.* .T .-, 
V.‘JL 
0 02 
0 (.I2 

Ending Level 

Gl.08 
to. 12 
0.10 
0.12 
<o. 1 1 
.‘: CJ, 1 2 

I’,. 1 Cl 

0. 1 0 

0.10 

0.1 1 

Ai rlN2 

N2 
N2 
W 
N2 
Air 
Ai t- 
Air 
Air 
Al r 
Air 

CM 
Dlj 
Dij-Nb 

DU-Nb 
DIj 
[l’j 

CiLl 
lyj 

iILl 
til_l 


